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SPECIFICATIONS 


dB/V - Version BN 84/1 
Np - Version BN 84/0 (compare data in parenthesis) 


Frequency range ne ee ie | jon pe ol lee, eB ete en wer SW AOKAS to: JAMZ 


6bands . . . . . . . . « «)»610 kHz to 1.28 MHz, 1.28 to 2.8 MHz, 
2.8 to 4.7 MHz, 4.7 to 7 MHz, 
7 to 10 MHz, 10 MHz to 14 MHz 


Frequency accuracy (after 2hourswarm-up-time) . . . - S+0.2% +3kHz 
Frequency drift (after 2 hours warm-up-time) - - - + =# 1074 + 500 Hz/hour 
Effect of t 10 % mains voltage fluctuation 
upon frequency deviation . . . . 2. 1 we te ew ee <+1x 107 +50 Hz 
Fine-tuning range . 2oe an “eee ez 
Fine-tuning accuracy . . 1 ee ee ee ee ee ee S £200 Hz 
Output level (when R; = 0 and 
Ry = 50 Q, ref. to 0 dB (0 Np)- deflection - - + + + -60, -50,..., +10 dB 
(6, “Ds sane +] Np) 
0,8 mV to 2.5 V 
Lowest level adjustable -- - - © - + © © + # «© * -80 dB (-8 Np) 
Output impedance, switchable . - - ~- ~ approx. 0, 50, 60, 70, 75, 150 Q 


Output level accuracy at 100 kHz matched 
to 75 Qatf.s.d., inrange +10 dB (@1Np). . . .... -# 2 % or better 


Attenuator accuracy (full scale, in ranges -60 dB(-6 Np) 
through 0 dB (0 Np) ref. to +10 dB +1 ny and f = 100kHz 
when R= RC=75 0) . 2 a as 0.1 dB (0.01 Np) or better 


Frequency-response accuracy (in all ranges, ref. 


to 100 kHz matched to 75Q . . . . «© « « «© 0.2 dB (0.02 Np) or better 
additionally (when matched to 50, 60, 70, 1509). . 0.1 dB (0.01 Np) or better 


Frequency response of level reading (at constant 
control position for all combinations of level and 
R; switches, referred to f = 100 kHz 


forf=10kHzto5 MHz . «© «© «. « » « «© » 0.5 dB (0.05 Np) or better 
Bok ae SS Sa en ewe ee we ee ppm 1d LING) 


Attenuation of 2nd and 3rd harmonics (ref. to level 
+10 dB (+ INp) and matched to 75 Q 


for F210 Kizto 2s 6 oe we ee em swe ee 6 BAG Np) 
ine PS Mie oe ae Se eR ewe Se 8 we Rppte BIB -E Mp) 


Amplitude modulation . 2 9% « « « ¢ & = 4 & B « @ 0 to 100 % 


Modulating-frequency range . . - «© © «© «© «© «© « « dee. to 100 kHz 
Frequency response (d.c. to 20kHz). . . . « =~. O.1dB (0.01 Np) or better 
Voltage required in 300 2 oe ee 3 ae we le &,  Gpproe. ZomV per % 


Distortion coefficient (for m = 30 %, modulating 


frequencies = 20 kHz output levels [+5 dB (40.5 Np). . . . . . . 21% 


External control 
Generator may be controlled from Level Meter TFPM-43 or from WO-1 or MMO-3. 
Conversely, the generator may be used to control the Level Meter TFPM-43. 


Tube complement. . . . 4xE88CC,5xE180F, 2 EL 86, 85 A2, 150 B2 
Mains veltage required . . . . . . . « INOS 115/ 220 V, 40 to 60 Hz 
Power consumption, nt Wage» Wh ten are ie | eS sate ek ee ow a ae 
Overall dimensions oe ee & we & we 6S SST e276 mm 2o * 15 TT in 
Witieht “e- @ & <s- "ets Me eo US ee me eo BOR iS 


Subject to change without notice 
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2.4 


Modulator and Lowpass Filter Network 


The following stage is a ring modulator comprising four germanium diodes. The mod- 
ulator is primarily controlled by the frequency f} and, to a lesser degree, by fly. 
Possible harmonics of the latter frequency are filtered out by a preceding bandpass fil- 
ter network. The modulator output contains the desired difference frequency f = f| - fi 
and also the sum frequency f} + f}) and the combinations 2 fy + fj, 3 fy + fy ete., all 
above the output frequency f. These and the oscillator frequencies are filtered out by 
a lowpass filter network (LPFL) having high attenuation above 14 MHz. The output 


frequency having an extremely lowharmonics content is available at the LPFL output. 


The modu lator output voltage is in wide limits independent of the no. 1 control voltage 
and remains practically stable in the oscillator II full tuning range although the oscil- 
lator voltage undergoes some change. The linear relation between the output voltage 
and the input voltage I! from oscillator II (hich is highly stable in its narrow detuning 
range) enables the generator voltage to be modulated in buffer stage Il. The adven- 
tage of this arrangement as compared with a modulation in the amplifier stage of the 
set is that the output voltage does not contain additional harmonics of the output 


frequency nor the modulating frequency itself. 
Amplifier 


This wideband amplifier covers the range 10 kHz to 14 MHz. The first two and the last 
three tubes each have negative feedback, resulting in a flat frequency response char- 
acteristic and extremely low distortion. The two last tubes, series-connected in the 
DC circuit, have a special feature. They are controlled in opposite phase so that their 
alternating currents add up in the output transformer. Second-harmonic distortion is 


very low. The overall gain across the output transformer amounts to 50, the maximum 


output level being +10 dB (2.5 V) or + I] Np in 75 QQ. 


Output attenuator and meter circuit 
ee pe ee ee 


A voltage step-down transformer arrangement 10 or 20 dB (1 or 2 Np) is provided 

between amplifier and output socket. The transformers may be switched on in succes- 
sion so that the voltage can be divided in steps of 10 dB up to 70 dB (1 Np to 7 Np). 
The resistance of the transformers is so low that the divider ratio is independent of the 


load. 


235 


The meter circuit comprises a full-wave rectifier crystal-diode circuit and a high-pre- 
cision moving-coil instrument, calibrated in r.m.s. voltage levels. This arrangement 


permits output level adjustment between +10 dB and -80 dB (+1 Np and -8 Np). 


The meter scale is calibrated to give readings of the voltage level across the attenuator 
output. When switched to zero output impedance (selector S 2), the attenuator output 
is connected to the output sockets. When R; = 50 to 150 2, suitable resistors are in- 
serted electrically between the attenuator output and the output socket resulting in a 
voltage division be:ween the load and output impedances R; and R;, the voltage is 
divided at a ratic 2: 1 giving an attenuation of 6 dB (0.7 Np). This has been taken 
into consideration in the calibration of the black meter scale which gives direct read- 


ings of the voltage level across the load impedance Rj for the matched condition. 


External tuning facility 


Since the instrument is tuned by means of the oscillator | control frequency, a number 


of instruments having identical oscillators can be sync. tuned from a single set. 


The control signal required for this purpose can be derived from socket Bu 7. Conversely 
socket Bu 10 is provided for the control signal input, whereby the internal oscillator 

is automatically rendered inoperative. 

This external tuning facility is especially useful in the carrier frequency test setup in- 
corporating TFPS-42 and TFPM-43, whereby the frequency adjustment of the one in- 
strument automatically effects an identical adjustment to the tuning frequency of the 
other. 

When incorporated in the Sweep Measuring Set WM-1 or WM-3, the signal generator 
TFPS-42 is tuned by means of a swept control signal derived from either the Sweep 


Accessory WZ-1 or the Sweep Generator WG-1. 


3.1] 


3.2 


INSTRUCTIONS FOR OPERATION 


Connecting the Signal Generator 


The signal generator is designed for 40 to 60 Hz mains operation. The mains voltage 
required is usually 220 V and is engraved on the front panel. For operation from 110V 
mains, the primary windings of the power transformer should be connected in parallel, 
the fuse should be changed and the inscription altered. This is best done by the in- 


strument supplier. 


Frequency Adjustment 


The desired output frequency is selected with the aid of the frequency selector and the 
frequency dial K 1, leaving the fine-tuning dial K 2 in position 0. The output frequency 


accuracy is within the range of adjustment accuracy and amounts to 0.2 % +3 kHz. 


The fine-tuning dial K 2 permits adjustment of the output frequency setting by + 25 kHz 
at an accuracy of + 200 Hz or better. Accurate measurements from highly selective 
circuits such as resonant circuits and filters are thus provided. In addition high-accuracy 
frequencies may be generated which will differ from a frequency standard by not more 
than 25 or 50 kHz respectively. To do this, establish an identity of frequencies and 
then detune the generator frequency by the value desired. In the same way, a much 
higher reliability of frequency adjustment can be achieved in the range 10 to 25 kHz 
or 10 to 50 kHz respectively, than would be possible with the coarse scale. Start from 
the frequency 0 (zero beat) that is readily identified on the meter, and use the fine- 
tuning dial only to adjust the frequency. If zero beat is adjusted when S 1 is in position 
+25 kHz and K 2 dial is adjusted to -25 kHz than a range of 50 kHz will be covered at 
an accuracy of about + 200 Hz. 

Checking for zero beat is an effective means of testing output frequency accuracy. 
When the fine-tuning dial K 2 is set to zero, no meter needle deflection should be 
visible when the coarse setting is again positioned to zero with selector S 1. A closer 
check of the zero beat is obtained by connecting a headphone to the generator output. 
If, after prolonged operation, the zero beat no longer coincides with the zero mark of 
the frequency scale, recalibrate the set. To do this, remove the cover plate marked 
"FREQ. CAL" and adjust the trimmer capacitor of oscillator Il so that zero beat occurs 


with the frequency scale division 0. 


3.3 


Level Adjustment 


Before switching on, check the mechanical zero of the meter needle. 

Coarse adjustment of the output level is achieved with switch S 3 and fine adjust- 

ment with the control P 1. The true generator level is the sum of the level values in- 
dicated by switch S 3 and by the meter. Example: Switch S 3 in position -3 Np and 
meter reading -0.4 Np result in a generator level -3.4 Np. Example for the dB-version: 
Switch S$ 3 in position -30 dB, meter reading -4 dB mean that the generator level is 

-34 dB. When the output impedance is between 50 Q and 50 Q, a corresponding out~ 
put impedance is series connected between meter and output. The output voltage then 
depends on RL, corresponding tc a voltage division between R, and R;. Only in the 
no-load condition (Rj =) is the voltage level connected to the output. In the matching 
condition (Rj = R;), the output voltage is halved, i.e. the output level is decreased 

by about 6 dB. 

Generally the signal generator is connected to the load by a cable. This cable, when it is 
long and when the output frequency is high, should be terminated for freedom from reflec- 
tions, otherwise a voltage transformation can take place between generator output and 
load. Hence, the characteristic impedance Z, of the cable should correspond to the 
load impedance R;_ and the output impedance R; or at least to one of them. The most 
favorable condition is matching (Ri = Rj = Zo) where unavoidable VSWR have the least 
effect. The meter accuracy is approx. + 2 % f.s.d. at 100 kHz output and in switch 
position 0 dB (0 Np). Inall other positions of S 3, the attenuator accuracy 0.1 dB 
(0.01 Np) becomes effective. The frequency response of the meter and the atten- 
ator is about 0.2 dB (0.02 Np). An additional accuracy range is presented by 

the distortion coefficient of the amplifier which may rise to as much as 1.5 % for 
highest generator level and highest frequency. Depending on whether the comparing 
meter gives a reading of the peak, rms or (selectively) the fundamental frequency value, 


an additional error may be introduced and have the magnitude of the distortion coef- 


ficient. 
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3.9 


3.6 


Connecting the Load 


The voltage transformation on the mismatched cable may assume substantial values at 
10 MHz even when the cable is short. The characteristic impedance of the cable 
should therefore be matched to the load. Coaxial cables are available with character- 
istic impedances between 50 and 150 Q. If this requirement cannot be met in certain 
cases, the cable must be maintained as short as possible. In case of doubt measure the 


voltage across the load, using a separate level meter. 


Attenuation of Distortion and Interference 
a a ee ae ce 


The voltage across the amplifier input has a very low harmonic content. The harmonics 
are 60 to 70 dB (7 to8 Np) down compared with the fundamental-wave component. The 
voltage also contains oscillator frequency components, the magnitude which some- 
what depends on the amplitude of the oscillator and generator frequencies, respecti- 
vely. Generally they are attenuated by at least 60 dB (7 Np). The percentage of other 
combination oscillations and of white noise is still less. 

The non-linearity of the amplifier neccessarily introduces an additional distortion of 
the voltage available across the signal output. The attenuation of this distortion de- 
pends on the voltage level adjusted, on the load impedance and on the frequency. The 
harmonics attenuation vs. frequency characteristic is shown in Fig. 2 for the highest 
output signal level, i.e. +10 dB (1 Np) in 75 Q, It amounts to approx. 50 dB (5.8 Np) 
at medium frequencies and is somewhat less at higher and lower frequencies. When a 
moderate control voltage is applied to the amplifier, the harmonics attenuation will 
increase, this contro! voltage is reduced by tuning the control P] in counter-clock- 
wise direction, but not if the stepping switch S 3 is operated. Fig. 3 shows the harm- 


onics attenuation distortion as a function of the position of control P} (switch S 3 in 


pos. +10 dB (+1 Np). 


Amplitude Modulation 


Using an external voltage source, the output signal amplitude may be modulated by 
frequencies from d.c. to greater than 100 kHz.26 mV are required for each one per 
cent of the depth of modulation. When the modulating voltage is constant, the depth 
of modulation will remain constant from d.c. to 20 kHz increasing somewhat towards 


100 kHz and decreasing at higher frequencies. The modulating characteristic may be 


Saf 


plotted statically, thatis, with a direct voltage across the modulator input, it is also 
possible to modulate by square-wave keying, i.e. to operate the generator under 
control of the quantity applied to the modulation jack. 

The carrier-voltage component of the output is not affected by a change in the depth 
of modulation. Proper indication by the built-in meter, however, occurs only when 
the depth of modulation is zero (m = 0). 

The distortion coefficient of the modulation (higher-order sidebands) is in most cases 
less than 3 % when m = 30 % and may increase to about 10 % when m = 80 %, Fora 
large depth of modulation it is recommended to turn control P; counter-clockwise so 


that the amplifier can pass the modulating peaks at low distortion. 


Operation with external tuning 


To tune the Signal Generator TFPS-42 by means of the Level Meter TFPM-43, the 
control signal output socket Bu 16 is connected to the TFPS-42 control signal input 

Bu 10. Oscillator | of the level meter then assumes the function of the signal gener- 
ator oscillator | (see block circuit diagram). Prior to commencing measurement, the 
signal generator output is connected to the input of the level meter. Maximum needle 
deflection of the TFPM-43 meter is then achieved by adjustment to the fine tuning 

dial K 2. The test object can then be inserted between generator and level meter. 

The fine tuning setting must not be changed during the measurement. The sync. con- 
dition must be checked from time to time during prolonged measurements or a series 

of tests. 

To provide synchronous tuning of the Level Meter TFPM-43 by the Signal Generator 
TFPS-42, the control signal output at socket Bu 7 of the TFPS-42 is connected to the 
socket input Bu 18 of TFPM-43. Fine tuning, as described above, is also to be under- 
taken in this case. 

Additional ground leaks are not introduced between the generator and level meter 
when external tuning is made use of. This is of special importance when testing objects 
having elevated attenuation figures. Care must thus be taken with such high loss test 
objects (e.g. in excess of 70 dB (8 Np) that additional ground leaks are not introduced. 
In critical cases, operation with protective ground or instrument stacking must be 
avoided. Under extreme conditions thesignal generator and the level meter (receiver 
unit) must be located separately, whereby provision should be made to enable the use 


of short connecting leads between the receiver unit and the object under test. 
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3.8 


Unbalanced-to-balanced output transformer SU-7031 


This device finds application for the provision of a balanced output and for this 
purpose is inserted into the output socket of the TFPS-42. The output impedance se- 
lector S 2 on the generator front panel is then set to zero and the desired output im- 


pedance selected with the step switch of the SU-7031 transformer. 
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MRCS Demme EE hat gia abe din, Die’ cat eo ae Ree ete pw My Pel 
Output impedance, balanced. . . . . . . . . + .0, 50, 60, 75 and 150 
Frequency response oe > eo el as we Sle. SL en se ee “WHS 
Bolenceaitenvctionh«s- 6 4 «§ «le » Se » 2% «auntie AOR No) 
DAWG SIOUS te fa oxy wa a” oe oe a ee oe Ss 
Order No. BN 84/6 


TFPS-42 Bink 


ATTENUATION OF DISTORTION VS. GENERATOR LEVEL Py FOR Ri =Ry 
=75Q2 AND f=2MC 


Fig. 3 


€4-Wd4l Yalan 713A) 
ee 


ioe 


ONINAL 


ONVUNS VIN 


indino 
O 


LNdNi 
O 


ONINAL 
27-Sdil ‘N39 TWNSIS 


EXTERNAL CONTROL 


Fig. & 


Wv¥OVIG ADOT OL Y343a 
LINIWNO NY YOs SNOILDIVIG GNV LYVHD JOVLIOA 


‘Buippa jeAaj-sJoyosaueB wnwyujw Of 7] > Aq ssnlpy *2]D95 ONINAL INI Aq s/2 Q 04 * 980 uo}jpiqi jp Aouenbe.4 


zZ ‘ou ysnipy *1 q 4D [eAe] J0jDseUAB UO UN; Ayiod “(0G D)*280 | “ou Aq 8/9 Q OF Aouanbasy 10yosaueB ysnlpy Aduanbasy JOD] |19s0 Z “ONY rae) 
"EL Ad 
ow 0z 4[420xe 04 ysAlPD puDd JO TOYLNOD !° Aouanbesy 1040] 1950 ys “8/2 Q Bulppas a]D9s of OG D ysnipy 
“OW E°L OF 10°O ABuns = |S *jeuDd jUoIy UO payunow s} “9s0 | "OU ‘gypjd 12A09 BAOWeY *9SO | “OU juUNOWEG Aduanbass 10yD]]!980 | “ON el] 
*(Q 49Dxe) Buippas osaz of | WZ 4940" UO Buippai jaaa}-sojosaueB gz 4 y Aq asnipy “1 d 
jo1yuoa Xq gp OL +/N | + A[120Xe 04 sejou ara] “109 jo Burpoed 4slpo ‘LMdLNO 1*OU 4 %Z°0 ¥ H GZ = 14 1° 
Jayow jada} BuyyDigijpo yoouuod ‘gp QL +/N Ll + =€ S YOHLMS "25 GZ =Z S$ YOHMS 24 QOL Aouenba.y 10yD18UeD 6 6Z=!4 ‘GP OL +/N L + 4904990 JeAa|-indino ZL Y 
ainpaooid BuluBlyy waqoid BuyuBy)y juouodwos BuyuBlyy 
nding saya yo GPO /NO 1 d islpy = = l (4PZ OF 9PO) A 
® 8 NZO‘OFNO Zt eg © Ol 
Buippes |aAe7 Jajaw jo GPO/NO Fld ysnipy 4P OL + UW SZ 1 x PZ *OFFPOL+ “ 
Ni¢ %20FOGL " NzO‘OFNI+ gl "a ® 6 
Landing / || 40141 )dwy 9P Ol + = (NZ°L + 2) 
‘a a a” epg. © @ L USL = " hires ue 8 
. g = (N Zr‘0 + =) 
| sarjtjdury ‘ : " " ceiae ae 
4, UO pauiny se = \ = e (N Sy‘Z - 2) 
O71 OL 4 OOL Aw [9 =e esue 9 
*a50 jou Aq 94 QQ] 04 AOUeNbasy 10jD19UaB snip - - - Ll O1 OL = 4 001 sae of = Id 
8 0s OW 02 =F ae, 
AU OS 
40439 YOU MS 
, “OL 420! 
JOJD|Npow ulDW 
ugib pear apngi{all 0} paydeuuos s} / yop] UaYyM juasaid aq pjnoys 
i etal! Silos ia | aBojyjoA “OL 40 ZL 420! ul pebBnjd s1 ajqoo - - { OL = 2) 00l (Nss°e€- 2 lade y 
uaym spaddpsip pjnoys |g sso19p aBpjjoA *9s0 AY 7% =e 
j:ou Aq 94 OOL OF Aduanbasy s0ppseuab ysnlpy 
124jNG/m *9sO || "OU 2 = = E " OW 02 Al‘L 2+ ange € 
*Oysises - - - i= 
seygnaglia ee joea " OR74 a AG0=® £00;¢ j 
|@]]240d pun posy eqoid YIM JajaUy}OA Bpolq - - - 9-| U OSL OWre-0Z A6'0 =t gnge \ 
ryo Buiysay aunpasoid 4s es Zs i) © da4ou eA] Jo Vly ja|joupde uedo}+ jpeinspewe 
P 1 Ld SUuo}4}SOd YO4]MS JO @BDJJOA 482} JO !y Atenas aBojJOA poyoy Of pees + oN 
6 J S P 2 q » 


y 


Anmerkungen zu den Stromlaufplanen (Circuit Diagram Details) 


Alle angegebenen Spannungen sind mit einem Instrument 100 kQ/V gegen 0 V gemessen 
(All voltage ratings measured with respect to 0 V with 100 kQ/V meter) 


Relais in Ruhestellung 
(Relays shown non-excited) 


Belastbarkeit der Widerstdinde (Resistor Ratings) 


ee, = = = 
1/10 W 1/4 W 1/3 W 1/2 W 1 Strich (mark)= 1 W 


AnschluBschemas (Connection Details) 
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